Why do individuals in many songbird species sing multiple song types? Previous studies have often described the current utility of possessing a vocal signal repertoire, but this may not explain why repertoires evolve. We looked for repertoire function in black-capped chickadee (Poecile atricapillus) populations with a song type repertoire that is probably derived from the single song type found in most populations across the species' geographic range. Through observations of dawn singing, and natural and simulated territorial countersinging interactions, we tested several hypotheses on how a repertoire might facilitate improved vocal communication. We failed to find significant evidence supporting an adaptive origin for song type repertoires. Although we found that naturally countersinging males matched song type approximately twice as often as expected by chance, matching was not associated with conflict escalation in either natural or simulated contests and, therefore, the exact function of song type matching in these birds remains unclear. In addition, we found that novel song types frequently appear in small isolated populations, which suggests that a repertoire might evolve simply as the nonadaptive result of imperfect song-learning combined with geographic isolation.
Introduction
It is generally thought that learned vocal signal repertoires, such as those possessed by many oscine passerines (i.e., songbirds, Krebs & Kroodsma, Gammon, Hendrick & Baker 1980) , provide fitness benefits to the individuals possessing them (Catchpole & Slater, 1995, Ch. 8) . Abundant evidence has demonstrated the current utility of learned vocal repertoires in several species (reviewed in Catchpole & Slater, 1995, Ch. 8; Kroodsma, 2004) , but this may not explain why repertoires originated (Gould & Lewontin, 1979) . To understand what advantages are provided by having repertoires in comparison to the absence of repertoires, we would benefit from research using a species in which some populations exhibit repertoires and others possess only a single song type, especially if the multiple song types can be shown to derive from the single song type.
Male black-capped chickadees (Poecile atricapillus) normally possess a single 'fee-bee' song type across most of their North American geographic range (Kroodsma et al., 1999) . Chickadees in a few areas, however, such as four or more Pacific Northwest populations and three islands off the Massachusetts coast, sing several acoustically distinct song types that vary geographically (Kroodsma et al., 1999) . In these populations each individual sings two or more discrete song types that differ acoustically from the normal 'fee-bee' song type. We recently described a repertoire of three song types discovered in another divergent area (Fort Collins, CO, USA) and labelled the three song types 'chick-a-fee-bee', 'fa-fee-bee' and 'low-fee-bee' (Gammon & Baker, 2004; Gammon, 2007) . The chick-a-fee-bee and fa-fee-bee song types contain introductory syllables, and each of the three song types of Fort Collins possesses a different and fixed ratio between the pitches of the two whistled notes (Figure 1) . The low-fee-bee song type (earlier termed 'fee-bee-3' in Gammon & Baker, 2004) is acoustically similar to the continental fee-bee song type, but low-fee-bee always possesses relatively lowpitched whistled syllables, whereas the continental fee-bee possesses a much larger range of whistled pitches (Weisman et al., 1990; Horn et al., 1992) .
Introductory notes such as those in chick-a-fee-bee and fa-fee-bee have also been reported and illustrated for chickadees raised in the laboratory without exposure to adult chickadees (Shackleton & Ratcliffe, 1993; Kroodsma et al., 1995) . In addition, 21% of the chickadees in an Ontario population use an amplitude break in the 'fee' syllable when singing at higher frequencies, which makes these songs appear similar to fa-fee-bee (Christie et al., 2004) . A North American survey of geographic variation in the fee-bee showed that a 'fee' amplitude break is also occasionally found in four of 14 other populations singing the continental song type (Kroodsma
